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Hence if the indices of the object and image spaces are the same, the intensity of radiation of the image is at best equal to the intensity of radiation of the object.
For example, the intensity of radiation of the real image of the sun produced by a burning-glass cannot be greater than that of the sun. Nevertheless the intensity of illumination of a screen placed in the plane of the image is greatly intensified by the presence of the glass, and is proportional directly to the area of the lens and inversely to its focal length. This intensity of illumination B is obtained by dividing the value of L1 as given in (76) by ds'. If n = n', it follows that B = ni' sin2 U'. The fact that an optical system produces an increase in the intensity of illumination is made obvious by the consideration that all the tubes of light which pass through the image ds' must also pass through the exit-pupil. Hence the total quantity of light which is brought together in the image ds1 is, by the proposition of page 82, the same as though the whole exit-pupil radiated with the intensity i of the sun upon the element ds'. The effect of the lens is then exactly the same as though the element ds' were brought without a lens so near to the sun that the angle subtended by the sun at ds' became the same as the angle subtended by the exit-pupil of the lens at its focus.
The same consideration holds for every sort of optical instrument. Therefore no arrangement for concentrating light can accomplish more than to produce, with the help of a given source of light which is small or distant, an effect which would be produced without the arrangement by a larger or nearer source of equal intensity of radiation.
In case n and n' have different values, an increase of the intensity of radiation of the image can be produced provided n < n'. For example, this is done in the immersion systems used with microscopes in which the light from a source Q in a medium of index unity is brought together by a condenser in front of the objective in a medium (immersion fluid) of greater index n'. The quantity of light which therefore enters thesical concepts will here be avoided in order not to forsake entirely the domain of geometrical optics.
